OBIS data were downloaded on February 11, 2016 and comprised 310,127 occurrences of 781 species in 168 genera, PaleoDB data were downloaded on February 23, 2016
1
. All further analyses were performed in the R programming environment applying the functions and packages detailed below.
(i)
Treatment of data Coral occurrences were aggregated into 1°x1° grid cells. For each grid cell we calculated the proportional occurrences of all extant and fossil species and genera.
These data fed the factor and artificial neural network analyses. The proportions of coral species and genera in each grid cell add up to 1. Temperature data were linked to each occupied grid cell of the recent data.
(ii) Factor analysis, artificial neural networks and sensitivity tests.
Factor analysis and artificial neural networks were performed using the R package "rioja" 2 and the package "nnet" 3 with the functions "IKFA" and "nnet". Before performing the factor analysis the appropriate number of factors was determined with the "fa.parallel" function in the "psyche" package 4 . In total, we used 22 factors. We performed this analysis on genus and species level using all Pleistocene still extant species (187) and genera (66). No taxonomic or latitudinal constraints were set but we used a minimum of at least 2 species/genera present in a grid as a prerequisite for the Recent as well as the Pleistocene data. In order to test the sensitivity of the modeled recent temperature within 1° grids we calculated the error in °C our model produced with the recent data ( Fig. S1 ; the map was created with the World Borders Dataset:
www.thematicmapping.org). As a second test we created multiple latitudinal and taxonomic subsets of recent data. We modeled Pleistocene -Recent temperature (iii) Correlation tests with climate models and proxy data
We used Spearman`s rank correlation to test for similarities of the modeled coral data and independent reports of temperatures during the LIG (Table 1) . McKay, et al. 5 provide their data as pdf files in the supporting information. McKay, et al. 5 provide information on the kind of proxy (faunal and geochemical). The data of Yin and Berger 6 is not accessible online. We extracted the Δ SST values for the LIG by using the Web Plot Digitizer on their figure 7b. The data from Hoffman, et al. 7 is accessible online, and we extracted the mean temperature information for the time period from 120-129 kyr.
For correlation tests, all proxy data that was derived from factor analysis, mostly of microfossils, was labelled faunal, all geochemical proxies chemical. Correlation analyses were performed using a 5° latitudinal gridding and taking the mean. Table 1 .
Correlations between recent coral genera and families with mean annual sea surface temperature (SST) and seasonal temperature variability (STV). 
